Optical properties of the nanostrcutures
and 2b shows the transmittance (T) and reflectance (R) spectra of the nanostrcutures on glass measured on an ultraviolet-visible spectrophotometer (Model no: Cary100 UV-Vis, Agilent, USA). The Cu 2+ and rGO all lead to the decrease of transmittance. The bandgap energy of the films can be estimated with the Tauc's relation
Where C is constant, hν is photon energy, and F(R) is Kubelka-Munk function that can be calculated by the following relation:
The m has a value of 2 and 1/2 for the direct allowed band gap and indirect allowed band gap, respectively. The optical conductivity (σ) of the films can be calculated using the following relation [1,
Where c is light velocity in vacuum. Where α is a absorption coefficiency that was estimated by the following relation [18]: 
